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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
miniaturization of a conventional speaker is difficult 
because a film before being formed into a diaphragm must 
be thinned, as a bass range resonant frequency fO is 
reduced in a small speaker diaphragm used for a cellular 
telephone, etc., and dimension stability (such as thickness 
accuracy) is deteriorated in a material which has been 
conventionally used, and this directly causes variations in 
various characteristics of the speaker. 
SOLUTION: The diaphragm for speaker is obtained by 
shaping a polyamide- imide resin film or a polyimide resin 
film into a dome form. When using the polyimide resin film, 
preferably, a tensile elastic modulus is 3,500 MPa-500 
MPa, and a loss tangent tand is 0.025 or more at 20° C. 
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yws vmm*Y-j*mmcj&m^fcz.k*w&Lk-rz> 

9 5$i£^3 5 0 OMP a J£*T 5 0 OMP a £Lh-C$>tK 
£o2 Otlrjolt^S^E^ t a n 5ii0. 0 2 5 £Ub 

#y#-;J?*— hS**— /I/** 

J:tK^>f ^-**»6ft*«^e>»**Jx*^ft< £ *> 1 
h/voi>, i^n^=*-y-/^ v-^a-o-^/ Wait* 

[if /NVyy-^ii ooitwuri 
ica^ ufc r t z&&k -r z> 1 7h^ 5 © wrtta* 

TUV^ 1 0 0 ItatcMt 1 -50 fifiSBco 

[si^8] 3l«9#tt*fSj&*3 5 OOMPa^TSO 
OMP a £X_h lo2 O^l^tt^M&iES t a 
nd&O. 0 2 5SX±T?&>Z)Zk$:&mk*rZ>x¥—X 

mm&mtf v r * y-< * kwjk. 
umms] ttJK^-f^ #y^ 

K-f s vmm* 

tts *ao8ai*fcii 2 a«±<o«^««jjc 5 s 



IVlJ&Kl 2] 31919 WttW 3 5 O OMP a EAT 5 
OOMPaJ^J:^^ Ro 2 O'CK^ttaS^JEft t 
an 6^0. 0 2 5^±t*fc^^^ $ K«7^/^ 

3] xKyw s h'®m&, &m&&&b it 

^^v^fi^fk jjfy **— hi**— A>*3Jit* 

4] *y-f s h*®m*K ^*v*-/k y*> 

7t Ka77^^^5^f>M^n5¥i<0^ 

&wt 2 seLho&gttxtic 5 mfi%^ 
&mkTzm&mi *tcai 2 1> u< «i 3tcietfe<oj* 

im *« 15] y ^ ^ K»»3fts. t tr 

is] s<j i/y-mm 1 0 o mmm^M u 1 

-5 oaatt©««RpJh#JSr$«-i-5*»KihJBSr$e> 

[it^i7] 3Ky-r ^ k«B7^^ sKy-f^ 
k«ji 1 o oitguCTLt 1-50 mm^co^m^ii: 

[IS^iIl 8] 3I5St>3«H4*AS3 500MPa£TF5 

0 OMP a£JL±-C*>0, E.O 2 0 1C 111*5 tt t 
an 6^o. 0 2 5 ^Jb"CfcS C t ^#m^i-<5^ 

i 9 ] lt^ y ^-tvk y 

fie, TKy^-^— h^^--/u*5J:t^^^— ift*»€>3fe 

y 5: vmm. 

ft 6 m* h m$i $ tb* **h«>»sij * « 2 a^±o 

s tt%^ ±^wr « - 1 *<mmk-tz>m*m i 
8*fciii 9icia^^f-*M®i^^y^5: m 

im$:m2 i] tr-r y^pySMt 

1 8M2 o^v^nd»(ci2*<o^tr— ^«i&«^2Ky 
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[000 1] 

Mte/Bi-5'h§tf>-^>r ^ a ^ tr— ui/- ic/B 

[0 0 0 2] 

[«#<z>s«] in i ic^-r «t 9 air o«<o»»«b i * 

xfi/y^^ Jpj»ufc«i«i4fca-eig3^-r 
»ttteJfffi*Jgbfc«, *t>— #4* lca*5i*ix*. 

3d' $tklt^5o u^l-c, mmrs' OMEK 

— AgJ53a* fc^WOXy^US c* <0#JM&3b* 

3fe«i«r8*Lt, JiW*=i>f/U5' £-t^^M4' 
&4><brcfll*&TfcttmBlK 1 5 ' (omn^ffis* ft\£ 

[0003] mm<omm.<D*v— xizm^zmmm&n 
tx^xn. xy^wryfv—v (pen) ^y 
x-f/w $ k (pei) *sffli^f>tur#fc. *fc#y 

5 K*J8v\fct»<z> (0yx.tf 5 1 - 6 o l 4^^ 

<t /ys&m&Litmm&L (mit&&m 2000-1158 

[0 0 0 4] 

HI 3 1 2 mmfi^tTi^^ Xtfc 13 2 <^St 

^wtW^tV>5 0 tut, r^^S*^ 

bite**, — jRfc: f 0 ^/h$<t5 
*5l^Cfi, fl*l*PEN<D«£\ ®ftfittasifcl*fc«>, 

m < 6 £ -*m&fe&#m\< * o xfflB*m&*> < * 

®J*<r*fcffiMttfl^S<*0. *tr— 

«t, PENlCJt^T#tt*&Hft<* PENJ;<mJ?<b 



[0 0 0 5] 

K*UTfcSS6«W^Srff<-C*5. b) 

v^-f 3 w t * < AS«*K^» SfcfcKtt 
«*jE*tan« (=«*»tt#/frjK*ttW 

<-r & c) 7 4/isi*w&&tfim£<ftoiz 
tt> \z te&mxft stt-e loJBH -6 <o x h £ z. 

AC 

[ooo6] fip^. *&mn&>T<oxv-~*mmsh&Lb 
t -r ^ ^ tr — # mmhtex-fr s 0 

[000 7] R*g(.2 T * K-f ^ K*«7-f ^ 

Az5? x 5l^i3#^3 5 0 0MPaOTSOOMPaJ^ 
£o2 OlClC^olt^m^iE^ t a n 6^0. 

o 2 su±^&zzt&&WLtTzm&mi\cmifc<ox 
[ooo8] it *^3 /fyruv^ k»ib*s. * 

[00 0 9] »2&54 Ji, j^y T 5 hV ^ K«B^. ^ 

^ t ^ -r s m*^ i 3 ^ n** 
[ooio] m&ms jkdt^ k-t ^ k»jb*s, * 

rfiftkTZZk Z&Wl t -f* W*« 1 4 <m ^-f 

[ooii] §t*g6i*. v-mm i oofi^gc 

it® $r $ e>{csr® Ufc n t «rW» t 1 5 

[0012] i»3ft«7tt« ^yr> K-f 5 K«MB»7-f 
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[00 13] §#^8^, ?l3gWt^3 5 0 0MP 
a^LT5 0 OMP aJWJbT^t), E_o 2 O'Ci^tt S« 

[ooi4]it^9«. &m-&j$.ftb^X2ity^-<r 
^m^-fr, *y h^a— A&zwrj-T—ai 
-rzzb zttmb-tzmntm s \z.mi&<ox tr— *ig»« 

[0 0 15] f§;fcJSl0i3\ ai*/— ,k hAocr^ V 

[0016] i wt % *i**»a-c>fy*a 

[00 17] If^l 2tt, 9l3S«J»tt*3&S3 50 OM 
PaU(T5 0 0MPa£im^ J.O 2 Ott^ It 5 
i^tan5^0. 0 2 5^Ji-C^)5^y^^ m 
i!W 7 wvKA £r K— AJ&RKfm Lfc ^ b b~t~Z>* 

[0018] 13-tt, sK D 4 % YWfetK 

[ooi9] *y-Y ^ kwiis^, ai* y 

»<^»#J* fete 2 «fiA-L<0«£«aUc 5 li%WJ:^ 

[0020] w*«i ^y-r ^ rana^ 

[00 2 1] R4t4[ 1 6 ti. vy-jfflg 100 Sft 
[00 2 2] Hf*« l 7 li. #y «Y S K»IB7-< /ua 



^ /fy^nwiooifraiti-5oit 
^^m^Jt^jsr^-rertsr^^rsii^i 2 

[0 0 2 3] fllJfcJll 811, 5I3S9 9M4^3 5 0 OM 
PaWT500MPa^±T^^ l_o 2 O^CMSotf 5 

[0 0 2 4] If^l 9te v *S^f&#£ Lr^y^— 
[0 0 2 5] ^*7 — A\ hA-^V, 

^n^^r-y-y^. o-<y^/^j:{;f h7 1 Kp 
7 7 ft 5 £ n z> m& <o«m * it it 2 n 

5 mm%£i±mm-r a ^ £ sr^m^-r 

[0 0 2 6] |f^2 in. b-cYy^n 
t-^lS^i 875?g2 o<n\,*-rtiMzseM<Dx*:—jjm 

[0 0 2 7] 

[^wontgo^fi] ^^^tc^^m^ioMid 

^ l n I ^t^ftorv>5 ^<o$:ic^-reo 
[0028] /i> y 7" ^ K-r ^ rang, ^y-r^ kwjkas 

(T g ) »jio«jci3it*tt»tt<oja««!Wfeasa« 

W^tf*>5 rclt-Cft < , tanfi 

v^«--e*>5^t>, ^id^oti-y y«-r,i:< < 
ft 9, n-y x^g@^^so3l^/jN$<-fe^"e 

[0029] *»wcfflv^*x6sKy r 5 hv ^ Km 
fig. #sj*$K»w±, ^t>fyi/7^-h^ 

i^nU KSfeft^©^*P<0*&-C**^0«tt*#J*-C 



[0 030] *mW<D# !)7UV^ h'ffiffi. tH ]) 4 * 

[oo3i] &f$#t u-cii. h y * v v hmm^m, 
n— /utr^r^t kp h y ^ y k :/ 

atfu^i/y 3-;Ubr^ryt K»hy^ y^— K 
1. 4 —Zffis&it— /HT^T^fc Kn h y y y v- — 
K ^ a-/n^77Xt Kb Ml > !l 

y y yr- h^&T/u* v^yy ^-/ut^ryt kd 
hyyy^-K vvtvvvm.wm^^sy^j 

y^ii;is?£^m&ikm. 3, 3', 4, 4' 
^->\s*)\s7bl/^Y7l3)V&^WMi^, 3, 3* , 

4, 4* -S^^^X h^Jft/l'tf^K&MftK 4, 

4* —^^is-? -ry7^ 

4, 4* 4, 4 > - 

fc* :7m^A^— 7VUv^#/1^^5£ N 4, 4* -^^7 
^y^a^stf^ifc fo^yy^, 3, 3* , 4, 

4' -^/7^yyfh7^y^ 3, 3* , 

4, 4' - tfy^— /l^/M^-^ h7^^/fy® x 3, 
3' , 4, 4' -f7x^Vfh7^f^ v-^n 

W^fi^wtffl^ art asm**. 
[0032] #yr$ K-r^ K#ffi*>»£\ ciix^co^ 

— /wtr^rvt kp hy y y ms#*la\, 
<t9#£b< rah yy y ;y hmMjkVut ifuy y y h& 

* v y hmm^^m^^m^-s o^/u%e*t* 20^ 

0 OW/o^T, 3 0^/^%j£Ui-e£)-5o t°a^ y h 
^MtK^^^#1:^ 8 0 *jvy 0 &m.ttZ> £ . T h 7 fc K 
o ^ ^ ^©ffi»jfe»aitc^i-6*/Btt^teT Lt^ 
^/w/Jvua r ^ K-^y ^v^r-tr hr^ h\ n - y 
-2 -fa y Kv<Dj;?ttr ^ KX«M. y -/fo; 

m.m*%}<o^wfr 2 0 ^e/u%^-c^ 3 t m&&<oi& 
mffi^&ztmi&&<DtSiT'}'z^b&hz„ *fc. mm 



[0033] h*fflm<0®&, #y T S K-f S K 

h^^^t'o y y .y hmf&fr®). xfl/y^|ja-;U 
t^rytKnhy^ y ^— K ^/7x/yr 

ay y s> h&*S7k$?-Cfc9 % ^0^£^§fiiift$if$£ig 
8?*±t!i>£> fn^yF 9 0 *A>%&LT* 2 0 

^e/u%j^±-e$>^> 0 eny y ^ h^*^o^rs^9 
o^/Wo£|g;L3,!:, x h7 1 Kn7^y*©fi»AS 

yfvUT-tr hT^ h\ N-^f^-2-fny KV(Oj: 
5#TSK^*5U, y-yfn7^h^J:9^^ 

tra y y h^fek4£j<*>^rfc^ 2ow/o^t 

[O 0 3 4] -{ym-h^tLTMill ^> 
^ci^#->/l— 4, 4' -^yi/7^-h, 1, 3 - 
tf^ Wyy7th^f;u) a^r^^v, 2, 4- 
hy i^v^y y->r^— 2, 6-hyi/y^yy 

T*-K ^^zn^/U>^^-4, 4' -^y>r^ 
— K 3, 3* — ^/IsiSzrjL^/ls* ?>-4, 4' 
-^yV7^K 3, 3' -^xf/^ 7l ^ 
^V-4, 4* -^y^-h, 3, 3' a 
PS?7x=^ ^X- 4, 4* -^y$/7*- 

3, 3* — v/^ t2 a ^y^r. -yl/- 4 , 4 ' -isjyi/T 

4, 4' -^yy7^h-3, 3' 
^/ufc^ac^/K ^t^f i/y^y^-h, 
y^py^yi/r^-h, p -7x-i/y^yyr 

4, 4' -^yV7^-h, ifisf $ is 

-4, 4-* ^ym>-h, -ry^nyy^yyr 

[0 0 3 5] *^-c/Ev>^*x£;Ky r ^ K-f 5 K£J§g 
fi.t5/*fcl*^y ^ K»lfi«r«^ a y KfeTfSit-*-* 

^> 7^;y^am 4, 4 ? -^r^y^>^ 

^7^y) , o-^DP/N77xxyyi;7^y 4 p - 
~7 Uyy7 ^ ^ x ra-7i^l/yy7; 4, 
4* -^7?/v?7xx/H-f/K 3, 4 ' -v?T^ 
y^7x=;Ux-f/K 4, 4* -y'7^y'7x^ 

^^y^ 4, 4' -v^r^ y ^y 3ix;^^/u^> % 3, 

4 7 -i>T ^ y ^7x^/UX/^y, 4, 4* -S^TS 

/-<yy7xyy, 3, 4* -^7;^y/7x7 

2, 2* -tT^ (7^7 y ^^/u) yo/^y 2, 

4- h y uy^7;y 2, 6-hy uy^^y, P 
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-^ri/l/'J I/is? * >{y/hn^r^, ^3riM 

^ v/£#<Z> 3 *>x = SSIS»i4fc£a> 

e>. 4, 4' -^7>/^7x^/M^y, 4, 4 ' - 

[0036] *ibwco^ yr^M^ K»iig. * y >r s 
K»jnn, ±&<£>§£ k) , ^y^-h 

(r?y) J:0«it*^S*s, rt^tto^d^ 

1 0 0 IT5 0 ft%^T^$f* U <C\ HtC 

#£L<f*4 0M%^T-C£><5 o 5 0ti%^M5 

[0 0 3 7] 3E(c^if-^KIMEfrajrr«A:ae>^^ 
Usvis?^ ^i^oa, «flss£*. 

&tfbM$&. a-Fe2 0 3 , , T^yv^cD 

[oo3 8] «wyr^; K-r s ram. #y-< s 

K»J!&oM»tt*li0. 3d i/g^J:l. 2dl/g 

KATx $f*L<^0. 4dl/g^±l. Odl/gg 
*f*tt«d5l. 2dl/g^it5h 

[0039] y r ^ K-f s k#Ws #y -f ^ 

p y k^, 5 *v y y»©7 s rats 

^ ^hA*— 2 - fcf a y K>\ ^ 5 #V y v^V >\ 

[oo4o] ^p^cdtk y t s hv s Kwna, # y *f s 
rami*, >r ys/T**-nfe-e^rti-*»*, 



^5 0-2 3 0°a ^$t<(i80-200 t^W^I - 

xf;i/7^y, a-^^v % tr=y> % ^yfty, h v 
xf^7^y^(D7^i, yf>A^f7-h, 

tasjj y ta^ y ±^&jpHb^^fc3i^tt=''<A' 

[0041] roj:5Kib-c*j*s*tfc3jfy K-fs 
ram* *y^s vmm&s =-9;—^ ka«>\ > 

^u^=*-y-y>\ i/^D^y^yy, f F7tKo77 

ma*«rsi«"r-5fc«>ic % oi^uv^y ny^ 

/ui^y ^/u^— ^/i^so^— -^A^XttM, BMM^vK 

[0 0 4 2] »J!8ia«<»Sr«H»^8A-r«^tt«r(c 
[0 0 4 3] Stt*Lfc7Ky^ji«iau % ftblfcicK 
[0044] sttiRbfc^y^-«rf¥»»brewfc-r 

-y-Z^x i/^a-<V^y>. fh7t Ko7 7y^t 

/K xf'^7A'a*- /l^x n-^nf^^-zK -f V 
tVt'T/W^ — /K n — ^^vl'T/l'^— /K s e c - 
7 f f/i'7/U3-;K t e r t -7*^7^^- /K 
f/U7;V= I ^ x ^^*y/V7^3- /Vx ^yj-/i'T/i'=i 

/k ifuy/!)3-/K fwi/y hy 
^fp^/w/p/^y, ^ytyy, ^y^xy^y h— 
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[0045] nfem<D^mzmzfflmnte< , ifi^<z>;*r 

[00 4 6] ^flg!7~X£^*:r.f X^U f£$rf£ 

Mttt^f;^M7^ K (DM F) . v^^vt" 
T± hT^ K (DMA c ) x N-^^/l--2 - t°n y K 
V (NMP) ^COT^ K^««l*fctt, ^*y — ;K h 

[004 7] *3g^<£>* tf— ^SEft^tt. «*te«:J:*:r 

-?7v9. 7W^9y^, >rv s fzKl/'?7y2m 
[004 8] ««WJhfe*i: Lttt, *»W^»/l§S«c 
3-4 0118, <tO^U<tt6~3 OSSSBTfc 



«k ilb (c # — tk 7 y 9 ^ £ # &-r Z fc lb \c&m ta 
$MRftL itttAr?* K hy7x^^7x- 

*>y n— >>*«c/i,iox. o^mmM^Tju^-r, mt 

WHi 10 0 Sfi£filc*f L#®fi&jb«l*r 1-5 OliOT 
v^ 0 u< fi3~ 4 OttM* X> fftiz L< 6 — 

[0 0 4 9] ««#(4©il»^«:»:ai-*fci?>»w 

[o o 5 o] *3fiW^v^-5#y r ^ ^ KtfHBfttK 
U<ttl 2 O^J^Ji, lKff*t<ttl4 0teiJ:t* 

^Z/^U? 5 V— V (PET) ic*sv>rt±, M^coiiti 

4 % k»». ^y^r 5 K<aag^7^<E»«a*d5 2 5 o 
[0051] *»w©?j?yr$ hv ^ k«hb, ,-Ky^^ 

K«li03l5S#ttSp»±3 5 0 OMPaOTSOOMPa 
Uii-Cfet). «L<li3 0 0 0MPajJ(T8 0 0MP 
aJ^_b-C^^. l^L<|j:2 5 0 0MPa^TlO 
0 OMP a J^±-e$>6 0 3 5 00MPa^gt6H o 

0 OMP a%tffiX-&>Z> k7 4 fc^lC** 
tSJ?$0|^^^^e>, 2 0 OOMPa^Tl OOOMPa 

[oo52] #»b<d# y r ? K*f ^ K»«, ^ y -f $ 

K»tan5tt0. 0 2 5^±^U\ tan 

^J)6o t a n 6<0±|SJi^«ClSSL^V^O. 4^T 
[0 0 5 3] j^±o J: 5 y T * KV S K«JB % ^ y 
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i£?$fgIS#So ^ tr-fl J: t>V£ it li u 

[0 0 5 4] 

[0 0 5 5] MtM: 0. 5gS:100mlON-^ 

/8^T2 5^n3& 

[00 5 6] : Watl^40m 

m, ff^ 1 Omm, H^l 0/imW7>fM^^I^ 
—/I'K*^ V§^l3I9t*ffc&RTMl 0 0$:fflV^2 0 

[0 0 5 7] ^7^M, t a n 6 : 7>f/VA^ 
£ 1 5 mm, *g 4 mmOlWI: U tt#tt«|Jt«£ b 
tUtni;- ^«MDVE-V4-C 1 1 OH 

[005 8] ^jEfFM : 1 mVOA^-etffiOJIftRR 
#i4(1 00-1 0000Hz) S:N=3 0-Ci^L 

[0059] : °— y ^^(D^m^mcmvfc 

m&&k LT500Hz-1000Hz <Dmfe*^M 
U 7 0 0 H z ifj&-C(OMWi^it<OmM^:m^<tl 0 7 

0 0Hz■c^^^i^7c^v^i5^^ o rv^^ e ^/^^ 

[0 0 6 0] xlT— -?xi<— : rt@2. 5mm$<D^n 

[0 0 6 1 ] i£Tf*& : ^tT— 1 0 0 gOM^ 1 
It, 5m^^MT^fc. N=10-C3ljK 

[006 2] H^03 1 £ LT> h y p< V y h 

0. 3 ^-^-~&0. 3^e/K ^fy^ny^ 

yW*— M. 0 3^, 7>yWU^A0. 02^ 

C«M^U^U2 0tT2l^ 

ra®S£*fc«, i 9 ot;xXi£4B«W£j&**rtu r. 

Og»N-^f/^2-fP!i KV-CJKl2 5%«C*]R 



tl^n/c^^-WWtHO. 4 8dl/gffeo 
/Co ^(C^COTKy^— 2 x^y^U3 7. 

511^ h^xy3 7. Stt^^A^ 4 0°C« 

/u^^/wA^^tfj^b, ^#&o-c#y k-t ^ Km 

tt^ttl 8 0 0MPa-C$)ot JfefflSMfcOtl 
2 0tWtan5|j:0. 0 3 8, ^f^TOS 
lil SO'C-efcofc (0*4 #Jg) , a— /U^^/UACOJ? 
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